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[bookmark: _GoBack]Figure S1. Overview of Transcriptomic Analysis of AP-treated DHEA rats. (A) PCA plot showing the clustering of samples based on gene expression profiles, indicating the separation between Control, DHEA and DHEA+AP group. (B) Volcano plot highlighting significant DEGs between Control with DHEA, (C) and between DHEA+AP with DHEA (fold change>1.5, p-value<0.05), with upregulated genes shown in red and downregulated genes in blue. (D-E) KEGG pathway analysis, displaying the most enriched pathways among the DEGs, with the size of the dots representing the number of DEGs involved in each pathway and the color scale indicating the significance level. 

[image: ] Figure S2. GO enrichment analysis of DEGs. (A) Visualization of the top Gene Ontology (GO) terms comparing the Control group with the DHEA group. (B) Visualization of the top GO terms comparing the DHEA+AP group with the DHEA group. The analysis highlights the most significantly enriched biological processes, molecular functions, and cellular components. The x-axis represents the -log10(p-value), and the y-axis lists the top GO terms.
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Figure S3. Correlation of differential metabolites with clinical indexes in AP-treated rats. (A) Spearman rank correlations between faecal differential metabolites and clinical biochemical indexes and (B) between serum metabolite differentials and clinical biochemical indexes.
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Figure S4. Crosstalk among multi-omics correlations of fecal microbiome, fecal, and serum metabolomes in AP-treated rats. (A) Spearman rank correlations between target fecal metabolites and differential genera and (B) between serum metabolite differentials and differential genera.
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Figure S5. Spearman rank correlation analysis of key gut bacterial genera significantly associated with arginine levels and differentially expressed genes involved in ovarian steroid hormone biosynthesis. *p<0.05; **p<0.01
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Figure S6. Body weight between three groups. n=8 per group.
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Figure S7. Protective effect of PAP on glucose tolerance in DHEA rats. (A) Schematic diagram of the structure of the experimental design. (B) Bodyweight. (C) Serum testosterone level. (D) Serum LH level. (E) GTT. (F) Area under the curve of GTT. n=6 rats per group. *p<0.05; **p<0.01; ***p<0.001
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Figure S8. The serum level of ornithine.
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